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The boom of euphoria and enthusiasm over electronic (digital) maps has already passed off. This type of maps is substantially presented in everyday life. Today most cartographic companies and organizations have more or less turned to the creation of various kinds of electronic cartographic information. The State Scientific and Production Enterprise “Kartographia” (Kyiv, Ukraine) is not an exception.  Since 1998 this enterprise implements the creation of digital maps and electronic maps for publishing with the use of various software into production process. MicroStation-J is one of them and thereafter it became primary for the creation of cartographic products.

It is necessary to note that the MicroStation (MS) software package was not created for cartography – it is a graphical system for automated design in engineering, instrumentation, architecture, construction, and recently for land cadastre and geodesy.

The family of MS consists of innumerable software products made by company Bentley Systems – MicroStation Descartes, Microstation GeoGraphics, MicroStation GeoTools, Microstation GeoCoordinator united by single conceptual approach and integrated with basic software – MS-J.

It is known that all cartographic works mostly deal with bitmapped images (scanned maps, aerial materials, space images etc.). That is why they need a module, which can provide a wide scale of functional highly effective means for working with white and black and multicolour raster. One of such means is MicroStation Descartes. It is equipped with powerful instrumental means for transformation, geo-coordinating, composition of mosaics, filtering and improvement of the images quality. Transparence and show-through ability of images helps in the building of seamless mosaic and in creating of imposition of different images. This system is based on high-speed graphic platform Raster Manager, which supports most of widespread raster formats: tiff, jpg, bmp, pcx, rlc etc. It is able to save the attached rasters, compressing them by some factor in a programmed way in its format – HMR, and does it with high quality. MS supports a big number of projections: conical, polyconical, cylindrical, azimuthal and other kinds and also practically all the popular standards for the determination of altitude coordinates: WGS63, WGS74, WGS84, EROP50, HPGN, NAD27, NAD83, Pulkovo 1942 and others.

By means of Image Manager the bridging of bitmap images of topographic maps and space images in predetermined projection with respects to the coordinates is available. Manual bridging of various charts and supporting materials without reference grid but by distinguished points is also rather easy. Various color filters in Image Manager allow to adjust the image for particular tasks disabling or substituting the proper colours. 

The following types of geometric elements are defined in MicroStation: lines, polylines, polypolygons, circles/ellipses, arcs, B-spline curves, active points.

Talking about the vector part of MS it is necessary to underline the main characteristics of the objects. Each graphical element besides location on project plane (coordinates of data points) and subsets has the set of graphical attributes. The elements’ attributes contain:

· the object’s layer;

· the objects color;

· the object’s linewidth;

· the object’s line style;

· the character fill-in (for closed elements – polygons).

These very graphical attributes are the essential functions of this software. For the creation of digital maps and cartographic analogue products the majority of programs are divided into programs for vectorization and creation of databases, and the rest of the programs are for map design and preparation for print. In this context we can call MS a universal program, which doesn’t require the conversion of information into package for further design. It is possible to create any symbols for map appearance using built-in tools and  modules in MS environment. This helps to save time, safely store the information and allows to edit the layers of the map ready for print. 

Layers of the map. Each map element is located in one of 63 layers that have sequence numbers from 1 to 63 and predetermined names (for example, the name of the object, which is being digitalized in it). The layer, in which new graphical elements are being created with the help of various tools is called “the active layer” of the project. Layers play a key role in creation of cartographic products. With their help one can digitalize any kind of map elements in general, e.g. hydrography, without subdividing it into separate groups – seas, lakes, rivers, canals, bays etc. The whole element of the map will be located in one file but in different layers. In the process of technological project creatijn for any map the cartographer describes the conformity of objects and their layers.

A very important feature of this product is that it’s meant for the work under conditions of production.  MS can be used in many production processes that require automation and adjustment of interface for any activity of the user. Besides, MS has a specific variety of interface; 8 independent windows allow seeing the same picture in the different foreshortenings (scales). During map digitalizing when complete or adjusted software is applied, the user is able to create functional additional tools. For example, the button for the file of hydrography – layer the “river” – when you press this key then the program automatically includes the necessary: layer, color, line width and its type. The user needs only to choose the right button-command. So at completion of digitalizing all objects will be located strictly in their layer. 

The next attribute is a color of object. MS remembers active colors and number of color of every element, as a number in a range from 0 to 255. For representing the element in the proper color, MS looks over the active table of colors to find a color, the number of which coincides with the number of object’s color. The user can correct colors in the active table in the palettes of RGB or CMYK. The active table of colors usually appears as a matrix with size 16 x 16 colored squares. Here is possible to change the conformity of colors and their numbers by adding of other active table of colors. For example, one table of colors can deal with the maps of similar thematic content and, as a rule, of one scale. Having a few different tables, it is possible to change the color of the map design with pressing of one key. For example, for the multicolored “Hypsometric Map of Ukraine”, scale 1:500 000, about 100 colors were used.

Graphic attribute the “line width” in general is not used for the creation of cartographic products and, as a rule, has a zero value. This is not true about the attribute “the line style”. The editor of lines’ styles allows to create the linear objects of any complexity and configuration, including the elements of points, which can be found at the beginning, in the end or along the whole length of line through the set distance, into the line style, starting with simple elements, e. g. horizontal lines, and proceeding to the more complicated  ones – power lines, bridges, slopes, ravines, scours, embankments, etc.

MS also has a function of creation and application of complex graphic lines (multilines). A multiline is a complex multicomponent linear element, which can contain up to 16 independently determined lines. Te constituent parts of the line can be placed at different distances with regard to each other. In map design the multilines in most cases represent highways.

It is impossible to design a map without the so-called fragment objects.  A fragment is a little chart or a complex symbol, often used in cartography as a point symbol, created in MS. Fragments are used to:

· reduce the time of creation of  standard (identical) objects;

· simplify the update of repetitive objects in the file of map;

· provide for the homogeneity of standard elements.

Every fragment has a base point of fragment, determined at creation of fragment. This point can be represented as a mark of choice of fragment. Fragments could be found practically in every layer of the map. It can be: burial mound, detaching tree, water level, airport, road number, industrial objects.

All these parameters of object (layer, color, linewidth, style of line), and also fragments, have volume editors and libraries. The user can create, save and edit, and also transfer and rewrite the files of libraries into another workstation. Thus for every thematic map the set of libraries, which can be used for creation of other cartographic works, is created.

What a single cartographic work can do without are geographical and explaining inscriptions on maps. The text differs from other elements of map. It has the following exclusive attributes:

· font -  selection  of active font which inscription will be proceed in a project;

· smoothing - selection of position of text in relation to the informative point which conform to the basic point of the text;

· base point of text;

· MS enables to write the text as a curve;
· size of text (height and width) -  a height and width of characters of text.

The size of font in MS is measured in the true co-ordinates, that allow calculating the size of font for necessary scale. In addition, the change of height does not entail the change of width of text and vice versa.

The associated files are the files of projects, which can be connected and represented on the screen, printed out and used for the different tasks of map development, but they cannot be changed. Associated files of project are the files that are connected or associatively connected to the active file of project. All elements of associated file are represented on the screen in the same way as elements of active file of project.

It is possible to add 255 associated files to one project file, and to manage them (to change locations in regard to each other, to switch on and turn off the internal layers of every file, and what is very important – to hide all information regarding the indicated object-frame with the help of the selected area).

The selected area is an area of objects (temporal group), which is created by user for some or other tasks, and which is eliminated when the project file is closing or earlier. Most often the selected area is located around the elements, united in a group for easier manipulation. It can be used in the mode: inwardly, crossing, cutting off, outside, out-crossing, out-cutting-off.

The selected area is ideally suited for creation of different cartographic products from one geographical basis, about what we will talk later.

Besides, the file remembers all the associated files, and their order of location. At preparation of the map to edition the layers of the map serve as associated files. 

The main task of the SSPE “Kartographia” was the creation of digital appearance of topographical map of Ukraine of the scale 1:500 000 for its subsequent use for development of thematic, general geographical maps and atlases for this territory. All territory of Ukraine and territory of adjoining foreign countries in the frame of stock sheets was a subject of mapping.  Topographical maps of scale 1:500 000 (28 sheets, 1974 – 1999 edition) were the basic material for the creation of the digital map. Geographical location of the mapped territory was determined by co-ordinates: 440 00' – 520 00'  - north latitude; 210 00' – 420 00'  - east longitude.

Digitalizing of scanned analogue originals has been done according to all existent requirements taking into account the precision necessary for the map. The initial variant of the map was ready in 2000.

The main problem in creation of this, and any other digital map was, first of all, the problem of topicality of the initial materials. In addition to the fact that the status of the area on initial topographical maps was not up-to-date, the sheets were edited in the course of several years. It certainly added problems to the process of their bringing together. 

The SSPE “Kartographia” has been present at the cartographic market for more than 60 years already. We have all necessary contemporary cartographic materials and other sources for the maps update at our disposal. Such important objects as state and regions borders were updated using the materials of the  “The State Advanced Topographic Map Sheet” of the scale 1:100 000, the settlements – from the advanced politic and administrative maps of regions of the scale 1:250 000; hydrography, roads and railways – from the maps of the roads of the scale 1:250 000 and from space images obtained in 2000-2003. The transcription of of settlements’ names was done in accordance with the advanced reference book “Administrative and territorial division of Ukraine”. Inscriptions of railway stations  have been done in accordance to the “The Tariff Guidance No 4 of Ukrainian Railways”, the names of hydrographic objects  – in accordance with  “The Glossary of Hydronymes of   Ukraine”.

It is necessary to note that the digital map was created from topographical sheets that were not combined into one single map. Again, this had its pluses and minuses. 

MS file is intended for the file size of 32 Mb. One of the files of topographical sheet sometimes had a size up to 6 Mb (mainly road files, with plenty of multilines). The advantage is that, without combining the files of one layer, we, above all things, did not have to overload the program. Secondly, it is not necessary to upload the whole map when the pages of atlas are created.  The shortcomings are that after the adjustment of the map, during its preparation for print, it was necessary to assort more than 180 files, and to decompose the objects in the required order.

The first maps, that had been prepared for the edition on the basis of digital, created in MS program, were the road maps of regions of Ukraine of the scale 1:500 000 – “ The West”, “North-Center”, “ The East” and “The South”. 

In the process of the map compilation a lot of time was spent on the creation of technological descriptions, and also libraries of point and linear symbols, multilines, tables of colors and etc, although in the end it paid its way. 

Here, it is necessary to mention the function of selection of objects on attributes (Select by Attributes). This function allows sorting the groups of objects by different characteristics, such as: layer, color, style, thickness and type individually or in various combination, and also, to select fragments and text. Text can be selected not only by the number of font or color but also by height, width or point of junction. As all objects of the map were clearly digitalized in the proper layers the transfer into symbols was made in the semi-automatic mode.

The objects of the map with a zero thickness would perfectly conform with the digital map, but not with the map prepared for edition. Here the groups of objects are changed by appearance, thickness and color depending on the subject of the map.

The main element of these maps contents was the motorway group. The symbols of the main and regional roads ran up to 1700 meters in width in the scale of the map. It distorted the true basis of the map, because the roads running along the coastline of seas, reservoirs and lakes, and also along the rivers, simply covered parts of information with their symbol. In order to avoid this, it was necessary to adjust the elements of the contents, partly ignoring the map precision. It concerns the small settlements, the contours of which appeared right under the roads signs. 

After the co-ordination of all the map’s content elements it was possible to talk about the ready geographical basis of the road map of Ukraine in scale 1:500 000. This map we “sliced” by the pages using the function “Selected Area”, and created a road atlas in the same scale. When a map or an atlas was re-edited, we did not have to make alterations for each cartographic work. The geographical basis was the same and this allowed us to save time for adjustment. The only problem was that the thematic loading and layers of inscriptions had to be done separately for every cartographic product (map, page of atlas).

Thus, having a single geographical basis with the same symbols, one can easily have slicing of any size and configuration. It can be a map for the whole territory of Ukraine, or a map of a region or area. Thus, the “Selected Area” can hide objects not only by rectilinear frames but also, for example, by the border of an administrative region, and also, to slice the pages of atlas for any format of edition.

Road maps of Ukraine in the scale 1:500 000 evoke the interest of potential buyers, particularly motorists. First of all, at that time we had been the pioneers of such products creation: the products of such large scale, newly updated, with comfortable format, in good binding and with wonderful design, that allowed these products to be used in the process of driving. Using the developed digital map in the scale 1:500 000 the “Hypsometric map of Ukraine”, “Politic and Administrative map of Ukraine”, “Oil and Gas Complex of Ukraine”, “Navigation Map” were prepared for print by our enterprise. Applying internal layers we easily generalized the objects for every new map, disconnected layers for unloading of basis maps such as “Oil and Gas Complex of Ukraine”, or drew the required groups of objects, thus, finding the optimum loading for each map.  

For the compilation of other thematic maps we had only to create the libraries of symbols, if necessary coordinating the objects of mapping and performing generalization, and drawing map details for new maps. The basis of the electronic map remained unchanged, and if necessary it was updated and corrected.

Besides, we developed the symbols for the maps of smaller scale, which allowed us to publish several maps in the scale 1:1 000 000: “Railways of Ukraine”, “Power lines Networks of Ukraine” and others.

In practice MS has showed all its positive qualities. The State Scientific and Production Enterprise “Kartographia”, Kyiv, Ukraine, has been using MicroStation-J for more than 7 years in its production process, and in spite of the fact that this software was not intended for cartographic works, we created a lot of cartographic products that are widely used in different spheres of human activity.

The  “Hypsometric Map of Ukraine”, created with the help of MS, won the prize “The Best Wall Map–2005” (International Map Trade Association Conference–2006, Czech Republic). 

Now we turn to the development of topographical maps of large scales – 1:50 000, 1:75 000 for the creation of tourist maps.

Judging by the practical experience of the SSPE “Kartographia” it is possible to say that MS is the best software product for the creation of electronic cartographic products.
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	Hypsometric Map of Ukraine in the scale 1:500 000
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	Politic and Administrative Map of Ukraine in the scale 1:500 000
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	Oil and Gas Complex of Ukraine in the scale 1:500 000
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	Page from the Road Atlas of Ukraine in the scale 1:500 000
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	Electric Power Lines Network of Ukraine in the scale 1:1 000 000




